Objectives: A new, low-cost photogrammetric method has been developed for facial morphometry applications. To evaluate the system, tests for the measurement and comparison of three-dimensional virtual faces were carried out in different subjects. Materials and Methods: Twenty adult white Italian subjects, 10 men and 10 women, of ages ranging from 23 to 37 years, were included in this study. Three cameras were finely calibrated, and the point precision vector length was calculated, together with the quality parameters. For each subject, 3 different acquisitions were performed. A tessellated surface was obtained from each point cloud. The comparison was made by aligning three-dimensional information from different models. Differences between 2 different models were estimated by analysis of the distances. Results: For the cases analyzed, the mean point precision overall root-mean-square vector length was 0.07 mm, with a SD of 0.027 mm. The results are reported for the system's capability of discriminating between the faces of different people. Results of comparisons between facial models of a single person were compared with those of comparisons between different subjects. Student's t-test revealed that the system was able to discriminate among different people, with a P 9 95%. Two sex subgroups were formed: the mean error between subgroups ranged from 1.65 to 3.43 mm, and the mean ranged from 1.76 to 2.72 mm.
A detailed facial morphologic measurement acquired using threedimensional methods is a new tool for soft tissue analysis of faces and could be used for measurements in orthodontics. Many methodologies have been proposed in recent years, mainly based on laser scanning, 1Y3 structured light, 4 and stereophotogrammetry.
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As regards the acquisition method, previous studies have already been carried out by the authors, evaluating a particular photogrammetric approach named the 3-camera method and comparing it with laser scanning, used as a means of performing data acquisition and recognition of human faces. 5, 6 Results obtained using the 2 methodologies are analyzed and evaluated to determine whether, even if it is a low-cost methodology, this photogrammetric technique is able to provide valid information about facial shape. Data processing is slow with the photogrammetric methodology, but the data acquisition, that is, the time spent taking the images, is very fast (1/5000-s flash time). This is an essential aspect because the object acquired is a live human being, whose involuntary movements of the head could make the work useless.
Although three-dimensional acquisition and recognition systems have undergone major developments in the past few years, further improvements can still be achieved, such as reducing costs (currently very high) and decreasing error in the subsequent process of creating and measuring a virtual facial model. The ultimate aim of these studies was to facilitate a clinical diagnosis for orthodontic/surgical purposes based on measuring not only absolute values (linear-angular distances related to a standard range of measurements) but also relative values (angles, proportions, and changing surfaces) to produce a three-dimensional soft tissues template that can be related to an average normoface, which will differ for each population.
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In fact, the photogrammetric reconstruction of threedimensional models of human faces provides information from twodimensional images gained by projecting a regular grid of points over the face and identifying the correspondence between these points on different photographs, to determine their spatial localization.
A process based on photogrammetry consists of 5 steps: (a) acquisition of facial images from different directions, (b) determination of the camera positions and calibration parameters, (c) establishment of a dense set of corresponding points in the images, (d) computation of their three-dimensional coordinates, and (e) generation of a surface model.
As in data acquisition performed with a three-dimensional scanner, the result of a photogrammetric acquisition is a point cloud, that is, a nonordered set of disconnected points in three-dimensional space. After obtaining point clouds, some topological information is needed to perform the subsequent tasks; one of the most commonly used methods for retrieving topological information after threedimensional scanning is tessellation. This converts the given set of points into a consistent polygonal model (mesh). The operation usually generates vertexes, edges, and faces (representing the analyzed surface) that share only edges. Typically, triangles or quadrilaterals ORIGINAL ARTICLE 
